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Ensure appropriate memos and specific instructions are placed with the traveler before issuing the sub traveler binder to production.
1.0 General Notes
1.1 White (Lint Free) Gloves (Fermi stock 2250-1800) or Surgical Latex Gloves

 (Fermi stock 2250-2494) shall be worn by all personnel when handling all product parts after the parts have been prepared/cleaned.

1.2 All steps that require a sign-off shall include the Technician/Technician(s)s first initial and full last name.

1.3 No erasures or white out will be permitted to any documentation.  All incorrectly entered data shall be corrected by placing a single line through the error, initial and date the error before adding the correct data.

1.4 All Discrepancy Reports issued shall be recorded in the left margin next to the applicable step.

1.5 Personnel shall perform all tasks in accordance with current applicable ES&H guidelines and those specified within the step.

1.6 Cover the product/assembly with Green Herculite (Fermi stock 1740-0100) when not being serviced or assembled.

2.0 Parts Kit List
2.1 Attach the completed Parts Kit for this production operation to this traveler.  Ensure that the serial number on the Parts Kit matches the serial number of this traveler.  Verify that the Parts Kit received is complete.



Process Engineering/Designee



Date

3.0 Making the Cable Bus Assembly
3.1 Cut three lengths of Superconducting Cable (MA-369677) equal to 13,012 mm

 (512.28 inches) as per Bare Soldered Cable Pair Long (MB-430061) and tin the ends using Kester 135 Flux (MA-369911) and Kester Solder 96/4 (MA-369904).

Record the Serial Number of Superconducting Cable used.

Serial Number: 


Cut three lengths of Copper Only Cable (MA-369252) equal to 12,992 mm 

 (10 mm shorter at each end) (511.5 inches) as per Bare Soldered Cable Pair Long
 (MB-430061).  Make three pairs, consisting of one length of Superconducting Cable
 (MB-369677) and one length of Copper Only Cable (MA-369252), each.
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3.2 Clean the Superconducting Cable (MA-369677) and Copper Only Cable (MA-369252) using Scotch-Brite 7447 (Fermi stock 1202-2020) or equivalent, Isopropyl Alcohol (Fermi stock 1920-0300) and saturated lint free Heavy Duty Wipers


 (Fermi stock 1660-2600) or equivalent.
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3.3 Solder the Copper Cable (MA-369252) and Superconducting Cable (MB-369822) pairs individually, by placing into fixture (MD-369846).  Place one piece of 25(m (.010 in.) Solder (MA-344822) and Kester 135 Flux (MA-369911) between cables and heat to 215( C (420( F) or less.  Leave 2800mm unsoldered at the NON-IP (NON-LEAD) End and 3620mm unsoldered at the IP END (LEAD) End per Q3 Module Assembly Bare Soldered Cable Pair Long (MB-430061).
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3.4 Clean the Superconducting Cable (MA-369677) and Copper Only Cable (MA-369252) using Scotch-Brite 7447 (Fermi stock 1202-2020) or equivalent, Isopropyl Alcohol (Fermi stock 1920-0300) and saturated lint free Heavy Duty Wipers


 (Fermi stock 1660-2600) or equivalent.
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3.5 Cut one length of Superconducting Cable (MA-369677) equal to 9,642 mm

 (379.61 inches) as per Bare Soldered Cable Pair Short (MB-430059) and tin the ends using Kester 135 Flux (MA-369911) and Kester Solder 96/4 (MA-369904).

Record the Serial Number of Superconducting Cable used.

Serial Number: 


Cut one length of Copper Only Cable (MA-369252) equal to 9,382 mm


 (10 mm shorter at each end) (378.8 inches) as per Bare Soldered Cable Pair Short
 (MB-430059).  Make one pair, consisting of one length of Superconducting Cable
 (MB-369677) and one length of Copper Only Cable (MA-369252).
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3.6 Clean the Superconducting Cable (MA-369677) and Copper Only Cable (MA-369252) using Scotch-Brite 7447 (Fermi stock 1202-2020) or equivalent, Isopropyl Alcohol (Fermi stock 1920-0300) and saturated lint free Heavy Duty Wipers


 (Fermi stock 1660-2600) or equivalent.



Technician(s)





Date

3.7 Solder the Copper Cable (MA-369252) and Superconducting Cable (MB-369822) pairs individually, by placing into fixture (MD-369846).  Place one piece of 25(m (.010 in.) Solder (MA-344822) and Kester 135 Flux (MA-369911) between cables and heat to 215( C (420( F) or less.  Leave 2800mm unsoldered at the NON-IP (NON-LEAD) End and 250mm unsoldered at the IP END (LEAD) End per Q3 Module Assembly Bare Soldered Cable Pair Short (MB-430059).
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3.8 Clean the Superconducting Cable (MA-369677) and Copper Only Cable (MA-369252) using Scotch-Brite 7447 (Fermi stock 1202-2020) or equivalent, Isopropyl Alcohol (Fermi stock 1920-0300) and saturated lint free Heavy Duty Wipers


 (Fermi stock 1660-2600) or equivalent.
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3.9 Insulate each of the three Bare Soldered Cable Pair Long (MB-430061) using

 .002 x .375 in. kapton (MA-292722) overlapping 66% as per Q3 Module Assembly Insulated Soldered Cable Pair Long (MB-430062).
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3.10 Insulate the Bare Soldered Cable Pair Short (MB-430059) using .002 x .375 in. kapton (MA-292722) overlapping 66% as per Q3 Module Assembly Insulated Soldered Cable Pair Short (MB-430060).
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3.11 Stack two pairs of Insulated Cable Bus Long (MB-430062) together placing a

 .005 x .600 in. wide kapton shim (MA-369824) between the pairs, ensuring that the Superconducting Cable is on top in each pair per Q3 Module Assembly Insulated Bus Pair Long (MB-430067).
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3.12 Wrap both Insulated Cable Bus Long (MB-430062) pairs together with .002 x .375 in. wide kapton (MA-292722) overlapping 66% as per Q3 Module Assembly Insulated Bus Pair Long (MB-430067).
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3.13 Stack one pair of Insulated Cable Bus Long (MB-430062) on top of one pair of Insulated Cable Bus Short (MB-430060), placing a .005 x .600 in. wide kapton shim (MA-369824) between the pairs, ensuring that the Superconducting Cable is on top in each pair per Q3 Module Assembly Insulated Bus Pair Long & Short (MB-430068).

[image: image9.wmf]Q3 MODULE ASSEMBLY INSULATED BUS PAIR LONG & SHORT

(MB

-

430067)

(MA

-

369824)

SUPERCONDUCTING CABLE

COPPER CABLE

SUPERCONDUCTING CABLE

COPPER CABLE

.005 X .600 in. KAPTON TAPE

6.6 mm

[.26]

INSULATED BUS CABLE LONG (TOP)

INSULATED BUS CABLE SHORT (BOTTOM)

Q3 MODULE ASSEMBLY INSULATED BUS PAIR LONG & SHORT

(MB

-

430067)

(MA

-

369824)

SUPERCONDUCTING CABLE

COPPER CABLE

SUPERCONDUCTING CABLE

COPPER CABLE

.005 X .600 in. KAPTON TAPE

6.6 mm

[.26]

INSULATED BUS CABLE LONG (TOP)

INSULATED BUS CABLE SHORT (BOTTOM)




Technician(s)





Date

3.14 Wrap both Insulated Cable Bus Long & Short pairs together with .002 x .375 in. wide kapton (MA-292722) overlapping 66% as per Q3 Module Assembly Insulated Bus Pair Long & Short (MB-430068).
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3.15 Clean all Bus Housing Trays with Isopropyl Alcohol (Fermi stock 1920-0300) and saturated lint free Heavy Duty Wipers (Fermi stock 1660-2600) or equivalent.

	Part No.
	Part Name
	Quantity
	Cleaned

	430006
	Q3 Bus Housing Tray
	5
	

	430066
	Q3 Bus Housing Tray - Short
	1
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4.0 Installing the Bus Assembly
4.1 Place the Q3 Bus Housing Trays (MD-430006) (Qty. 5) end to end on Assembly/Granite table.  Place the Q3 Bus Housing Tray - Short (MD-430066) (Qty. 1) at one end.  This will be the end that, when inserted, will be closest to the Non-Lead End Plate as per Q3 Module Assembly Lead & Corrector Coil Bus Assembly (MD-430065).
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4.2 Install the Insulated Cable Bus Long Assembly (MB-430067) and the Insulated Cable Bus Long & Short Assembly (MB-430068) into the Q3 Bus Housing Trays (MD-430006) with the Superconducting Cable on top and the Copper Cable on the bottom as per Q3 Module Assembly Lead & Corrector Coil Bus Assembly (MD-430065).

Note(s):
The Short Bus (MB-430060) of the Insulated Long & Short Bus
 (MB-430068) will be face up or towards the “open” end of the Bus Housing Tray.
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4.3 Install the Corrector Coil Bus 5 Pack Assembly (MB-430063) (Qty. 3) as per Q3 Module Assembly Lead & Corrector Coil Bus Assembly (MD-430065).
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4.4 Wrap the Q3 Bus Housing Trays with .001” x 1” Kapton with polymide adhesive
 (MA-369841) with Butt Wrap as per Q3 Module Assembly Lead & Corrector Coil Bus Assembly (MD-430065).
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5.0 Electrical Inspection
5.1 Perform a Resistance Measurement of the Lead & Corrector Coil Bus Assembly

 (MD-430065).
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Settings for the Valhalla 4300B: 
20 mV – 10mA


Using the Valhalla 4300B, connect 10mA (@ 20 mV) applied voltage thru the Lead Busses.
	Component
	Measurement

	Lead Bus #1
	(

	Lead Bus #2
	(

	Lead Bus #3
	(

	Lead Bus #4
	(
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Settings for the Valhalla 4300B: 
2V - 1A


Using the Valhalla 4300B, connect 10mA (@ 20 mV) applied voltage thru the Lead Busses.
	Component
	Measurement

	Corrector Bus #1
	(

	Corrector Bus #2
	(

	Corrector Bus #3
	(

	Corrector Bus #4
	(
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	Corrector Bus #6
	(

	Corrector Bus #7
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	Corrector Bus #8
	(

	Corrector Bus #9
	(

	Corrector Bus #10
	(

	Corrector Bus #11
	(

	Corrector Bus #12
	(

	Corrector Bus #13
	(

	Corrector Bus #14
	(

	Corrector Bus #15
	(




Technician(s)





Date

[image: image15.wmf]STOP

STOP


5.2 Verify that the Readings in Step 5.1 are acceptable.



Approved for next Major Assembly Procedure.



Responsible Authority/Physicist



Date

5.3 Hipot Lead Busses to 5 kV as shown in figures 5.3-A and 5.3-B.  Max Leakage is 2 (A.
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Have Crew Chief verify setup and sign below before continuing.
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Figure 5.3-A

	Measurement
	Leakage (Max. 2(A)

	Lead Busses - Layer to Layer
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Have Crew Chief verify setup and sign below before continuing.
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Figure 5.3-B

	Measurement
	Leakage (Max. 2(A)

	Lead Busses - Across Corners
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5.4 Hipot Correction Coil Busses to 4 KV as shown in Figure 5.4-A and 5.4-B.

 Max Leakage is 2 (A.
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Have Crew Chief verify setup and sign below before continuing.



Crew Chief





Date

[image: image22.wmf]0 V

0 V

0 V

0 V

0 V

4KV

4KV

4KV

4KV

4KV

4KV

0V

0 V

0 V

0 V

0 V

0 V

Corrector Busses 

–

Layer to Layer

0 V

0 V

0 V

0 V

0 V

4KV

4KV

4KV

4KV

4KV

4KV

0V

0 V

0 V

0 V

0 V

0 V

0 V

0 V

0 V

0 V

0 V

0 V

0 V

0 V

0 V

0 V

0 V

0 V

0 V

0 V

0 V

4KV

4KV

4KV

4KV

4KV

4KV

4KV

4KV

4KV

4KV

4KV

4KV

4KV

4KV

4KV

4KV

0V

0 V

0 V

0 V

0 V

0 V

0 V

0 V

0 V

0 V

0 V

0 V

0 V

0 V

0 V

0 V

0 V

0 V

0 V

0 V

0 V

Corrector Busses 

–

Layer to Layer


Figure 5.4-A
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	Corrector Busses - Layer to Layer
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Have Crew Chief verify setup and sign below before continuing.
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Figure 5.4-B

	Measurement
	Leakage (Max. 2(A)

	Corrector Busses – Across Corners
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6.0 Production Complete

6.1 Process Engineering verify that the LHC Q3 Insulated Bus Assembly Traveler

 (5520-TR-333773) is accurate and complete.  This shall include a review of all steps to ensure that all operations have been completed and signed off.  Ensure that all Discrepancy Reports, Nonconformance Reports, Repair/Rework Forms, Deviation Index and dispositions have been reviewed by the Responsible Authority for conformance before being approved.
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Process Engineering/Designee
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